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(57) ABSTRACT 

The present invention discloses a charging device for a por 
table electronic product with a charging circuit, including: a 
mechanical energy collecting device configured on a main 
body of the portable electronic product, adapted to collect and 
store part of mechanical energy of a user of the portable 
electronic product; a mechanical energy-electrical energy 
converting device coupled with the mechanical energy col 
lecting device, adapted to convert mechanical energy stored 
by the mechanical energy collecting device into electrical 
energy; and a processing circuit connected between an output 
end of the mechanical energy-electrical energy converting 
device and an input end of the charging circuit of the portable 
electronic product, adapted to process energy output from the 
mechanical energy-electrical energy converting device and 
input processed energy to the charging circuit of the portable 
electronic product. 

6 Claims, 4 Drawing Sheets 
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1. 

CHARGING DEVICE AND CIRCUIT 
UTILIZED TO CHARGE BATTERY OF 
PORTABLE ELECTRONIC DEVICE 

INCLUDING SPIRAL SPRING TO STORE 
ENERGY CREATED BY PENDULUMIDURING 
MOTION OF PORTABLE ELECTRONIC 

DEVICE 

This application claims the benefit of CNApplication No. 
200610153873.1 filed on Sep. 14, 2006, titled “CHARGING 
DEVICE FOR PORTABLE ELECTRONIC PRODUCT 
WITH CHARGING CIRCUIT, which is incorporated 
herein by reference in its entirety. 

FIELD OF THE INVENTION 

The present invention relates to a charging device, in par 
ticular, to a charging device for a portable electronic product 
with a charging circuit, and a portable electronic device. 

BACKGROUND OF THE INVENTION 

The standby time or the operation time of a portable elec 
tronic product is restricted by the battery, so it is difficult to 
make a prolongation. Moreover, for a present portable elec 
tronic product employing a chargeable battery (such as 
mobile phone), when the chargeable battery is exhausted, a 
power Supply and a dedicated charger are needed to charge 
the portable electronic product. When it is difficult to find the 
power Supply, such as mountaineering and shopping, or when 
the charger is not brought along, the portable electronic prod 
uct may not be used if the battery of the portable electronic 
product (especially mobile phone) is exhausted. As a result, 
great inconvenience will be caused to the user of the portable 
electronic product. 

In people's daily life, the movement (such as walk) of a 
human body generates mechanical energy continuously. If 
part of the mechanical energy generated by the human body in 
daily movement may be converted via a device into electrical 
energy for a portable electronic product, the standby time or 
the operation time of the portable electronic product may be 
prolonged. 

Mechanical energy collecting device is a device that may 
collect and make use of the mechanical energy generated by 
the human body in daily life. At present, one of the typical 
mechanical energy collecting devices is a spiral spring pen 
dulum used in a mechanical automatic watch. In this device, 
a pendulum is added to a spiral spring coil of an ordinary 
mechanical watch. When the watch is worn on the body of the 
user (such as wrist), the movement of the user (Such as walk 
and Swinging movement of the arm, etc.) in daily life causes 
the pendulum to Swing, and the spiral spring of the watch is 
wound automatically, so that the mechanical energy of the 
human body may be stored to the spiral spring and used by the 
watch. Therefore, the user of the mechanical automatic watch 
may use the watch conveniently, with no need of screwing up 
the spiral spring by hand everyday. 

However, during the process for implementing the inven 
tion, the inventor finds that the mechanical energy stored by 
the mechanical energy collecting device may not be used by 
the portable electronic product directly; instead, the mechani 
cal energy needs to be first converted into electrical energy. 

SUMMARY OF THE INVENTION 

The embodiments of the present invention provide a charg 
ing device for a portable electronic product with a charging 
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2 
circuit and a portable electronic device, which may convert 
mechanical energy into electrical energy, and charge the elec 
trical energy into a chargeable battery of the portable elec 
tronic product, so that the stand-by time or the operation time 
of the portable electronic product may be prolonged. 
The embodiments of the present invention are realized by 

the following technical Solutions. A charging device for a 
portable electronic product with a charging circuit, includes: 

a mechanical energy collecting device configured on a 
main body of the portable electronic product, adapted to 
collect and store part of mechanical energy of a user of the 
portable electronic product; 

a mechanical energy-electrical energy converting device 
coupled with the mechanical energy collecting device, 
adapted to convert mechanical energy stored by the mechani 
cal energy collecting device into electrical energy; and 

a processing circuit connected between an output end of 
the mechanical energy-electrical energy converting device 
and an input end of the charging circuit of the portable elec 
tronic product, adapted to process energy output by the 
mechanical energy-electrical energy converting device and 
input processed energy to the charging circuit of the portable 
electronic product. 
A portable electronic device includes: 
an electrical energy device, adapted to collect and store part 

of mechanical energy of a user of an electronic product and 
convert collected mechanical energy into electrical energy; 
and 

a power-supplying capacitor circuit coupled with the elec 
trical energy device, adapted to store electrical energy gener 
ated by the electrical energy device and Supply power to an 
operating circuit of the portable electronic device. 
A portable electronic device including a power Supply, 

wherein the power Supply includes: 
a mechanical energy collecting device configured on a 

main body of a portable electronic product, adapted to collect 
and store part of mechanical energy of a user of the portable 
electronic product; 

a mechanical energy-electrical energy converting device 
coupled with the mechanical energy collecting device, 
adapted to convert mechanical energy stored by the mechani 
cal energy collecting device into electrical energy; and 

a current output device, adapted to process a current output 
by the mechanical energy-electrical energy converting device 
into an input current required by the operating circuit of the 
portable electronic product for a normal operation. 
The embodiments of the present invention have the follow 

ing beneficial effects: in the embodiments of the present 
invention, because a mechanical energy collecting device and 
a mechanical energy-electrical energy converting device are 
configured on a portable electronic product, the mechanical 
energy of movement (such as walk) of the user of the portable 
electronic product in daily life may be collected by the 
mechanical energy collecting device automatically, and the 
collected mechanical energy may be converted into electrical 
energy via the mechanical energy-electrical energy convert 
ing device and input to the charging circuit of the portable 
electronic product. Therefore, the battery of the portable elec 
tronic product may be charged via the charging circuit of the 
portable electronic product, and the stand-by time of the 
portable electronic product may be prolonged. Further, the 
charging is simple and convenient because the charging 
device according to the embodiments of the present invention 
charges the battery of the portable electronic product via part 
of the mechanical energy of the user of the portable electronic 
product in daily life. Moreover, because power supply and 
charger of the portable electronic product are not needed, the 
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portable electronic product may be charged via the mechani 
cal energy of the user when it is inconvenient to use power 
Supply or no power Supply or charger are on hand. Therefore, 
an optional charging Solution is provided to the user of the 
portable electronic product, and it is convenient for the user to 
charge the portable electronic product in special cases. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front structural diagram of the mechanical 
energy collecting device according to one embodiment of the 
present invention; 

FIG. 2 is a structural diagram showing the engagement and 
disengagement between the spiral spring gear and the pendu 
lum gear according to one embodiment of the present inven 
tion; 

FIG. 3 is a structural diagram of the direction restricting 
device according to one embodiment of the present invention; 

FIG. 4 is a structural diagram showing the coupling of the 
mechanical energy collecting device and the mechanical 
energy-electrical energy converting device according to one 
embodiment of the present invention; 

FIG. 5 is a schematic circuit diagram of the processing 
circuit according to one embodiment of the present invention; 

FIG. 6 is a schematic diagram of a portable electronic 
device according to one embodiment of the present invention; 
and 

FIG. 7 is a schematic diagram of another portable elec 
tronic device according to one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

As shown in FIGS. 1-5, a charging device for a portable 
electronic product with a charging circuit according to the 
embodiments of the present invention includes: mechanical 
energy collecting device 1 configured on a main body of a 
portable electronic product, adapted to collect and store part 
of mechanical energy of a user of the portable electronic 
product; mechanical energy-electrical energy converting 
device 2 coupled with mechanical energy collecting device 1, 
adapted to convert the mechanical energy stored by mechani 
cal energy collecting device 1 into electrical energy; and 
processing circuit 3 connected between an output end of 
mechanical energy-electrical energy converting device 2 and 
an input end of the charging circuit of the portable electronic 
product (not shown), adapted to process an energy output by 
mechanical energy-electrical energy converting device 2 and 
input processed energy to the charging circuit of the portable 
electronic product. Therefore, the mechanical energy of the 
user of the portable electronic product in daily life (such as 
walk) may be collected by mechanical energy collecting 
device 1 on the main body of the portable electronic product 
automatically, and mechanical energy-electrical energy con 
Verting device 2 converts collected mechanical energy into 
electrical energy and inputs the electrical energy to the charg 
ing circuit of the portable electronic product, so that the 
battery of the portable electronic product may be charged via 
the charging circuit of the portable electronic product, and the 
standby time of the portable electronic product may be pro 
longed. 

In an embodiment of the present invention shown in FIGS. 
1-3, as an optional embodiment, mechanical energy collect 
ing device 1 is a spiral spring pendulum adapted to wind a 
spiral spring via the Swing of a pendulum. In a specific 
embodiment, the spiral spring pendulum includes: pendulum 
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4 
shaft 11, supported rotationally on the main body of the 
portable electronic product; pendulum 12 and pendulum gear 
13, configured on pendulum shaft 11; spiral spring shaft 14, 
supported rotationally on the main body of the portable elec 
tronic product; spiral spring gear 15, configured on spiral 
spring shaft 14 and engaged with pendulum gear 13; spiral 
spring 16, one end being fixed on spiral spring shaft 14 and the 
other end being fixed on the main body of the portable elec 
tronic product; spiral spring releasing device 17 configured 
between spiral spring shaft 14 and pendulum shaft 11, 
adapted to release spiral spring 16 when spiral spring 16 is 
wound; and direction restricting device 18 configured on 
pendulum gear 13, adapted to restrict the rotation direction of 
pendulum gear 13 to a direction in which spiral spring 16 is 
wound. Therefore, in the daily life of the user of the portable 
electronic product (such as walk), pendulum 12 Swings and 
hence pendulum gear 13 on pendulum shaft 11 rotates in the 
direction in which spiral spring 16 is wound under the restric 
tion of direction restricting device 18, and then spiral spring 
gear 15 engaged with pendulum gear 13 makes spiral spring 
shaft 14 rotate and spiral spring 16 is wound, so that part of the 
mechanical energy of the user of the portable electronic prod 
uct is stored in spiral spring 16. After spiral spring 16 is fully 
wound, spiral spring is released intensively under the action 
of spiral spring releasing device 17, and then the wind process 
is repeated. 

In this embodiment, as shown in FIG. 2, spiral spring 
releasing device 17 particularly includes: pendulum shaft 
plectrum 171, configured on pendulum shaft 11 and protrud 
ing towards a direction of spiral spring shaft 14; and engage 
ment string 172 and disengagement string 173, wound around 
spiral spring shaft 14 and one end of each String being con 
nected to spiral spring shaft 14 and the other end being con 
nected to pendulum shaft plectrum 171, in which a winding 
direction of disengagement string 173 on spiral spring shaft 
14 is the same as that of spiral spring 16 and the length of 
disengagement String 173 is configured to strain pendulum 
plectrum 171 when spiral spring 16 is fully wound so as to 
disengage pendulum gear 13 with spiral spring gear 15, the 
winding direction of engagement string 172 is opposite to that 
of spiral spring 16 and the length of engagement string 172 is 
configured to strain pendulum plectrum 171 when spiral 
spring 16 is fully released so as to pull pendulum shaft 11 
back to a position where pendulum gear 13 and spiral spring 
gear 15 are engaged. Therefore, when spiral spring 16 is 
wound, disengagement string 173 is wound gradually. When 
spiral spring 16 is fully wound, disengagement string 173 is 
fully wound so that pendulum plectrum 171 is pulled to 
disengage pendulum gear 13 and spiral spring gear 15. In 
other words, spiral spring 16 releases stored energy. When 
spiral spring 16 releases and spiral spring shaft 14 rotates, 
engagement string 172 connected to spiral spring shaft 14 
may be wound around spiral spring shaft 14. If engagement 
string 172 is fully wound on, pendulum plectrum 171 may be 
pulled again and pendulum gear 13 and spiral spring gear 15 
may be engaged again. Therefore, spiral spring 16 is wound 
again. 

In this embodiment, as shown in FIG. 3, direction restrict 
ing device 18 is pivotally connected to the main body of the 
portable electronic product and end 181 resists on pressed 
block 180 on pendulum gear 13. The resisting direction of 
pressed block 180 on pendulum gear 13 makes pendulum 
gear 13 rotate in the direction in which the spiral spring is 
wound. Elastic element 182, which presses pressed block 
180, is connected between pressed block 180 and the main 
body of the portable electronic product. Specifically, elastic 
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element 182 may be a compression spring adapted to provide 
a certain pre-stressing to press pressed block 180 on pendu 
lum gear 13. 

Optionally, in an embodiment of the present invention, as 
shown in FIG. 4, mechanical energy-electrical energy con 
Verting device 2 includes piezoelectric ceramic 21, at least 
one plectrums 19 is fixed on spiral spring shaft 14 circumfer 
entially, lever 22 pivotally connected on the main body of the 
portable electronic product is configured between plectrum 
19 and piezoelectric ceramic 21, and offsetting spring 23 
adapted to make lever 22 return to an initial equilibrium 
position is configured between lever 22 and the main body of 
the portable electronic product. When spiral spring shaft 14 
rotates, plectrum 19 on spiral spring shaft 14 also rotates, so 
that one end 221 of lever 22 is poked intermittently and the 
other end 222 of lever 22 presses piezoelectric ceramic 21 
intermittently. Hence, piezoelectric ceramic 21 generates a 
pulse current. Therefore, the mechanical energy collected by 
the spiral spring pendulum is converted into electrical energy. 

In this embodiment, piezoelectric ceramic 21 may be con 
figured on one or both sides of lever 22. FIG. 4 shows a case 
in which piezoelectric ceramic 21 is pressed by lever 22 
intermittently when spiral spring 16 is released. When spiral 
spring 16 is released, spiral spring shaft 14 rotates rapidly, so 
that plectrum 19 on spiral spring shaft 14 pokes one end of 
lever 22 intermittently and the other end of lever 22 presses 
piezoelectric ceramic 21 intermittently. Therefore, a pulse 
current is generated. Because the rotating speed is high when 
spiral spring 16 is released, a strong pulse current may be 
generated and hence may be effectively used for charging the 
battery of the portable electronic product. 

In another embodiment, piezoelectric ceramic 21 may also 
be located on a side opposite to the side of lever 22 shown in 
FIG. 4. The side of lever 22 shown in FIG. 4 is pressed 
intermittently by lever 22 when spiral spring 16 is wound, and 
piezoelectric ceramic 21 is pressed intermittently when spiral 
spring 16 is wound, and therefore a pulse current is generated. 
However, the rotating speed of spiral spring shaft 14 is low 
when spiral spring 16 is wound, and the pulse current gener 
ated by piezoelectric ceramic 21 is weak. Therefore, the effect 
on charging the battery of the portable electronic product is 
worse than that in the case shown in FIG. 4. 

In still another embodiment, a piezoelectric ceramic may 
be configured on each side of lever 22 (not shown). Therefore, 
piezoelectric ceramic may be pressed intermittently and a 
pulse current is generated when spiral spring 16 is wound and 
released. 

It is found that the pulse current generated by piezoelectric 
ceramic has the following characteristics: 1) the Voltage is 
higher than an input Voltage that may be directly input to the 
charging circuit of the portable electronic product; 2) the 
pulse time is short. Therefore, the pulse current cannot be 
directly used to the charging circuit of the portable electronic 
product for charging the battery of the portable electronic 
product. In an embodiment of the present invention, the pulse 
current output by piezoelectric ceramic is processed by pro 
cessing circuit 3. So that an output Voltage of processing 
circuit 3 is converted into an input Voltage for the charging 
circuit of the portable electronic product. In one specific 
embodiment as shown in FIG. 5, processing circuit 3 
includes: oscillation circuit 31, adapted to convert the pulse 
current output by piezoelectric ceramic into an oscillating 
current with a longer time period; and rectification circuit 32. 
adapted to rectify the oscillating current output by oscillation 
circuit 31 and take an output Voltage thereof as an input 
Voltage of the charging circuit of the portable electronic prod 
uct. Therefore, the pulse current generated by piezoelectric 
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6 
ceramic may be input to the charging circuit of the portable 
electronic product after being processed by oscillation circuit 
31 and rectification circuit 32, so that the battery of the por 
table electronic product may be charged conveniently and the 
stand-by time of the portable electronic product may be pro 
longed. 
The portable electronic product according to the embodi 

ments of the present invention may be any portable electronic 
product with a charging circuit, such as mobile phone, MP3, 
MP4, and PDA. 

Taking a mobile phone as example, with adoption of the 
above charging device for the portable electronic product 
with the charging circuit according to the embodiments of the 
present invention, if the mass of pendulum 12 is 5 g and each 
time the displacement is 2 cm, pendulum 12 experiences 4 
displacements per second when the mobile phone is carried 
by a user, and the mobile phone is carried by the user 4 hours 
everyday, the total energy output by pendulum 12 is: 

If 60% of the energy output by pendulum 12 is lost; in other 
words, 40% of the energy output by pendulum 12 may be used 
by the charging circuit and charged into the battery of the 
mobile phone, the mobile phone may obtain energy of 5.6448 
J from the movement of the user everyday. 
The output voltage of lithium battery is 3.7 V, and the 

output current is about 0.5 mA in stand-by state. Therefore, 
stand-by time of 51 (5.6448/3.7/0.0005/60) minutes may be 
prolonged for the mobile phone if a user carries the mobile 
phone for 4 hours everyday. 
The whole charging device for a portable electronic prod 

uct with a charging circuit according to an embodiment of the 
present invention adds an extra mass to the mobile phone: 5g 
pendulum 12+3 g spiral spring mechanism--3 g structure=11 
9. 

Therefore, the stand-by time of the mobile phone may be 
prolonged evidently on the basis of adding the extra mass of 
11 g to the mobile phone. 

Further, the charging mode is simple and convenient 
because the charging device according to the embodiments of 
the present invention charges the battery of the portable elec 
tronic product via part of the mechanical energy of the user of 
the portable electronic product in daily life. Moreover, 
because the power Supply and the charger are not needed, the 
portable electronic product may be charged via the mechani 
cal energy of the user when it is inconvenient to use power 
Supply or no power Supply or charger is available. Therefore, 
an optional charging Solution may be provided to the user of 
the portable electronic product, and it is convenient for the 
user to charge the portable electronic product in special cases. 
One embodiment of the present invention further discloses 

a portable electronic device, as shown in FIG. 6, including: 
an electrical energy device, adapted to collect and store part 

of mechanical energy of a user of an electronic product and 
convert collected mechanical energy into electrical energy; 
and 

a power-supplying capacitor circuit, coupled with the elec 
trical energy device, adapted to store electrical energy gener 
ated by the electrical energy device and Supply power to an 
operating circuit of the portable electronic device. 

Because the capacitance of a capacitor in above power 
Supplying capacitor circuit is large, an intermittent current 
may be changed into a continuous current. Therefore, the 
above electrical energy device may be used as a power Supply 
via the power-supplying capacitor circuit, and the above elec 
trical energy device may supply power to the portable elec 
tronic device. 
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The above electrical energy device includes: 
a mechanical energy collecting device configured on a 

main body of the portable electronic product, adapted to 
collect and store part of the mechanical energy of the user of 
the electronic product; 

a mechanical energy-electrical energy converting device 
coupled with the mechanical energy collecting device, 
adapted to convert mechanical energy stored by the mechani 
cal energy collecting device into electrical energy; and 

a processing circuit, adapted to process energy output by 
the mechanical energy-electrical energy converting device 
and input processed energy to the power-supplying capacitor 
circuit. 

One embodiment of the present invention further discloses 
a portable electronic device, as shown in FIG. 7, including a 
power Supply, wherein, the power Supply includes: 

a mechanical energy collecting device configured on a 
main body of a portable electronic product, adapted to collect 
and store part of mechanical energy of a user of the portable 
electronic product; 

a mechanical energy-electrical energy converting device 
coupled with the mechanical energy collecting device, 
adapted to convert mechanical energy stored by the mechani 
cal energy collecting device into electrical energy; and 

a current output device, adapted to process a current output 
by the mechanical energy-electrical energy converting device 
into an input current required by the operating circuit of the 
portable electronic product for a normal operation. 
The above current output device includes: a current pro 

cessing circuit, adapted to transmit the current output by the 
mechanical energy-electrical energy converting device to a 
power-supplying capacitor circuit; and the power-supplying 
capacitor circuit coupled with the current processing circuit, 
adapted to store electrical energy and Supply power to the 
operating circuit of the portable electronic device. Obviously, 
the above current output device may also be implemented 
with other structure, and the structure of the current output 
device is not limited hereto. 
The above portable electronic device may be mobile 

phone, MP3, MP4 and PDA, etc. 
The above are only preferred embodiments of the present 

invention and are not for use in limiting the present invention. 
Any modification, equivalent replacement or improvement 
made under the spirit and principles of the present invention 
is included in the protection scope of the present invention. 

The invention claimed is: 
1. A charging device for a portable electronic product with 

a charging circuit, comprising: 
a mechanical energy collecting device configured on a 

main body of a portable electronic product, adapted to 
collect and store part of mechanical energy of a user of 
the portable electronic product; 

a mechanical energy-electrical energy converting device 
coupled with the mechanical energy collecting device, 
adapted to convert mechanical energy stored by the 
mechanical energy collecting device into electrical 
energy; and 

a processing circuit connected between an output end of 
the mechanical energy-electrical energy converting 
device and an input end of a charging circuit of the 
portable electronic product, adapted to process energy 
output by the mechanical energy-electrical energy con 
Verting device and input processed energy to the charg 
ing circuit of the portable electronic product; 
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8 
wherein the mechanical energy collecting device com 

prises a spiral spring pendulum adapted to wind a spiral 
spring via a Swing of the spiral spring pendulum which 
comprises: 

a pendulum shaft, Supported rotationally on the main body 
of the portable electronic product; 

a pendulum and a pendulum gear, configured on the pen 
dulum shaft; 

a spiral spring shaft, Supported rotationally on the main 
body of the portable electronic product; 

a spiral spring gear, configured on the spiral spring shaft 
and engaged with the pendulum gear; 

a spiral spring, winded around the spiral spring shaft and 
one end being fixed on the spiral spring shaft and the 
other being fixed on the main body of the portable elec 
tronic product; 

a spiral spring releasing device configured between the 
spiral spring shaft and the pendulum shaft, adapted to 
release the spiral spring after the spiral spring is wound, 
wherein the spiral spring releasing device comprises a 
pendulum shaft plectrum configured on the pendulum 
shaft and protruding towards a direction of the spiral 
spring shaft, and an engagement string and a disengage 
ment String, wound around the spiral spring shaft and 
one end of each string being connected to the spiral 
spring shaft and the other end being connected to the 
pendulum shaft plectrum; wherein a winding direction 
of the disengagement string on the spiral spring shaft is 
the same as that of the spiral spring, and a length of the 
disengagement string is configured to strain the pendu 
lum plectrum when the spiral spring is fully wound so as 
to disengage the pendulum gear and the spiral spring 
gear, and a winding direction of the engagement string is 
opposite to that of the spiral spring, and a length of the 
engagement string is configured to strain the pendulum 
plectrum when the spiral spring is fully released so as to 
pull the pendulum shaft back to a position where the 
pendulum gear engages with the spiral spring gear; and 

a direction restricting device configured on the pendulum 
gear, adapted to restrict a rotation direction of the pen 
dulum gear to a direction in which the spiral spring is 
wound. 

2. The charging device for the portable electronic product 
with the charging circuit according to claim 1, wherein the 
direction restricting device comprises: a pressed block, piv 
otally connected to the portable electronic product and an end 
of the pressed block resisting on the pendulum gear, and a 
resisting direction of the pressed block on the pendulum gear 
being a direction making the pendulum gear wind the spiral 
spring; and an elastic element, pressing the pressed block and 
configured between the pressed block and the main body of 
the portable electronic product. 

3. The charging device for the portable electronic product 
with the charging circuit according to claim 1, wherein the 
mechanical energy-electrical energy converting device com 
prises a piezoelectric ceramic. 

4. The charging device for the portable electronic product 
with the charging circuit according to claim 1, wherein the 
processing circuit comprises: 

an oscillation circuit adapted to convert the pulse current 
output by the piezoelectric ceramic into an oscillating 
current with a longer time period; and 

a rectification circuit, adapted to rectify the oscillating 
current output by the oscillation circuit and output a 
Voltage as the input Voltage of the charging circuit of the 
portable electronic product. 
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5. The charging device for the portable electronic product an oscillation circuit adapted to convert the pulse current 
with the charging circuit according to claim 1, wherein the output by the piezoelectric ceramic into an oscillating 

current with a longer time period; and 
a rectification circuit, adapted to rectify the oscillating 

MP4 or a PDA. 5 current output by the oscillation circuit and output a 
6. The charging device for the portable electronic product voltage as the input voltage of the charging circuit of the 

portable electronic product. 

portable electronic product is a mobile phone, an MP3, an 

with the charging circuit according to claim 1, wherein the 
processing circuit comprises: k . . . . 


